Glossary
Life Span Study : Established at RERF (ABCC) to investigate mortality patterns of A-bomb survivors were enumerated from the A-bomb survivors' supplement to the 1950 Japanese National Census.
Four groups were defined and Group 3 and 4 were matched by sex and age to Group 1 and otherwise randomly selected. Since Group 2 was smaller than Group 1, matching was not possible.
RERF: Radiation Efiects Research Foundation (formerly ABCC), supported equally by the Government of Japan through the Ministry of Health and Welfare and the Government of U.S.A. through the National Academy of Sciences ATB : At the time of the A-bomb T65 dose
Tentative 1965 dose estimates for survivors based on the air does correspond ing to the distance from the hypocenter, modified by various transmission factors, and expressed in terms of tissue Kerma in air. The T65 dose is a dose to a small mass of tissue at a point in the radiation field where survivors was believed to have been exposed. NIC : Not in the city at the time of the A-bomb Exposed case:
The survivors exposed to the A-bomb Control case:
NIC and the survivors not exposed to the A-bomb Unknown:
The survivors whose T65 dose could not be estimated. In 1912 Hashimoto reported four females with diffusely swollen thyroid glands under the name of "Struma lymphomatosa". the microscopic changes of which were characterized by the infiltration of lymphocytes and oxyphilic change of follicular epithelium with or without interstitial fibrosis".
Since that time research interest has been focussed on possible etiologies of the disease ; anxiety, pituitary overactivity , iodine deficiency, vitamin deficiency, etc. On the other hand, the disease has frequently been reported in association with collagen disease or autoimmune disease. Now several distinct antibodies have been identified, both in human being and in experimental animal ; anti-thyroglobulin and anti-microsomal antibodies2-4' and it is widely believed that Hashimoto's thyroiditis must be listed as an "autoimmune disease".
Previously a relationship between thyroid gland diseases and exposure to A-bomb radiation has been confirmed only for thyroid carcinoma, even though intensive rese arches in thyroid diseases were conducted in the Foundations-1o,21,_ Radiation exposure from fallout in the Marshall Islands and Nevada, and by radioiodine therapy resulted in the development of thyroid abnormalities : hypothyroidism and thyroiditis11-14' . However, the effects of A-bomb rediation on Hashimoto's thyroiditis and/or the relation of Hashimoto's thyroiditis to cancer are scarcely understood.
The present study constitutes an attempt to assess the late effects of A-bomb radiation on the prevalence of Hashimoto's thyroiditis in the RERF (ABCC-JNIH) Life Span Study autopsies, including both A-bomb survivors and unexposed controls in Hiroshima and Nagasaki from 1954 to 1974. The study is chiefly a systematic patho logic research and a statistical research, incluing the classification of the disease , late effects of radiation on Hashimoto's thyroiditis and the relation of Hashimoto's thyroi ditis to cancer.
MATERIAL AND METHODS
Among the cases of Hiroshima and Nagasaki autopsied between 1954 and 1974 , 112 cases of Hashimoto's thyroiditis in Hiroshima and 43 cases in Nagasaki were found and examined.
The thyroid gland was examined grossly and several tissue blocks were cut from both lobes. The weight of the thyroid was abstracted from the protocol . The section of the thyroid was stained with hematoxylin and eosin stain , Masson's acid fuchsin, aniline blue trichrome stain, reticulum fiber stain, PAS reaction , Congo red stain for amyloid and Weigert's stain for elastic fibers.
Hashimoto's thyroiditis was classified as lymphoid , diffuse, or fibrous according to a classification by Yagawa15'
The radiation doses for A-bomb survivors were estimated in rad based on air-decay Microscopically, the basic alteration was a focal formation of lymphoid follicles in the intervening lobules and/or stroma and focal change of follicular epithelia.
Lymphoid follicles with germinal centers were noted in a moderately large number of cases but the germinal centers were indistinct in 23 cases. The follicles contained various amounts of colloid.
The follicular epithelium was generally low cuboidal. Oxyphilic changes were generally found only around lymphoid follicles in most cases, and about half of the oxyphilic-changed epithelia formed giant cells. Epithelial destruction and metaplasia was usually less prominent, but epithelial hyperplasia was often found, even though these varied in degree. The infiltration of lymphocytes and plasma cells was noted in the vicinity of lymphoid follicles. Fibrosis was not prominent.
Colloid goiter was found in 7 cases (9.9%), follicular adenoma found in 9 cases (12.7 °o) and oxyphil cell carcinoma found only in 1 case (1.4%) as the complication.
B. Diffuse type (Fig. 2) A surprisingly small number of cases (6) were found. The patients were classified by same ratio of sex.
The average age at death was 80.8 years and the average weight was 23.7 gm. Gross examination of the thyroid gland revealed uniform enlarge ment of bilateral lobes and elastic firm tissue varying from tan-red to yellowish white in color. The most outstanding microscopic feature was the diffuse infiltration of both lymphocytes and plasma cells throughout the parenchyma, raising the differential pro blem of lymphosarcoma.
However, lymphoid follicles with germinal centers were noted in all cases.
Interstitial fibrosis was moderately increased in amount and follicles were not destroyed by diffuse infiltration, even though most follicles were small to intermediate in size and of decreased colloid content.
The follicular epithelia often showed oxyphilic change and epithelial destruction.
Epithelial hyperplasia and meta plasia were rarely found. Lymphoid follicles with germinal centers were scattered in the intervening lobules and throughout the stroma. The infiltration of lymphocytes and plasma cells was similar to the lymphoid type but some cases showed severe infiltration in the lobules.
The complication were 6 cases of colloid goiter (7.7%), and 7 cases of follicular adenoma (9.0%). This is not, however, equivalent to the conclusion that no radiation effect exists although this result does not support such as effect (Table 1) .
B. Lymphoid type and other variations by age ATB. Table 2 shows at a glance that no association existed between variants and age ATB, after the histologic grouping had been made.
C. Lymphoid type and other variants by T65 dose. As shown in Table 3 , both diffuse and fibrous types do not differ from lymphoid type on the basis of amount of radiation received. D. The ratio of males to females in T65 dose. The ratio of males to females (0.24) for the patients with Hashimoto's thyroiditis in the low dose group agree with the widely recognized ratio in Hashimoto's thyroi ditis, but the ratio for the patients with both diffuse and fibrous types in the 'high dose group (100±rad) was reversed with a value of 1.6., although statistical significance was not recognized (Table 4) .
E. The average weights of thyroid glands and numbers of cases by T65 dose and variand.
On the basis of the data of Table 5 , it appeared that there was no significant pattern of variation of thyroid organ weight with radiation dose or by variant, even though the smallest average weight was found in the highest radiation exposure group (100+rad). These values were also checked for each city separately, with negative findings and then showed no radiation effect. The most frequent principal diagnoses in patients with Hashimoto's thyroi ditis are listed in Table 6 . The prevalence of atherosclerosis and subarachnoid hemor rhage appeared high among Hashimoto's thyroiditis cases and that of cerebral throm bosis low as compared to the entire autopsy series"'.
The complication of cancer in the patients with Hashimoto's thyroiditis was observed in 8 cases of stomach cancer (5.2%), 6 cases of bronchogenic cancer (3.9%), 3 cases of breast cancer (1.9%), and 3 cases of ovarian cancer (1.9%), and these figures are corresponded respectively to 10.2, 5.0, 1.0 and 0.6 percent in all autopsy series as shown in Table 6 . The prevalence of ovarian cancer was significantly higher than that expected from data for all autopsy series and atomach cancer was significantly low in prevalence.
And prevalence of total cancer was low in comparison with that in all autopsy series.
The compli cation of collagen diseases in the patients with Hashimoto's thyroiditis was noted in a case of systemic lupus erythematosus, 4 cases of rheumatoid arthritis and 5 cases of rheumatic fever. The prevalence of rheumatoid arthritis and rheumatic fever in patients with Hashimoto's thyroiditis was higher than that in all autopsy cases. The prevalence of combined diseases was suggested that no late effect of A-bomb radiation existed, although these numbers were too small for analysis in connection with radiation exposure (Table 7.) DISCUSSION Recently, the specific disease research group in the Ministry of Welfare in Japan proposed the reliable definition of Hashimoto's thyroiditis, that was the disease demon strating the characteristic by microscopic examination and/or showing the positive of And the group proposed a classification based on two simple types, disseminated and diffuse, the former of which accords with lymphoid type and the latter with diffuse and fibrous types in the examination"'. The most difficult problem facing the pathologist in the study of this disease has been the definition of the lymphoid type, which is a synonym for focal (lymphoid) thyroidis, but there appears to be no proof that a direct relation ship exists between Hashimoto's thyroiditis and focal (lymphoid) thyroiditis. A question is whether or not focal (lymphoid) thyroiditis should be placed in a separate category of Hashimoto's thyroiditis.
Hazard suggested that the type may be an early phase of Hashimoto's thyroiditis19' and serum antibody against thyroidal antigen was, Senhauser reported, positive in focal (lymphoid) thyroiditis as well as in Hashimoto's thyroiditis20'.
Then the examined data in this study were divided mainly into lymphoid variant and other variants.
A relationship between disease of the thyroid gland and radiation effects of the A-bomb had been confirmed only for thyroid carcinoma-l').Hollingsworth et al. found chronic thyroiditis in five patients in the Adult Health Study in ABCC-JNIH (RERF) in 1958 to 1959, and three of the 5 were in the city at the time of the A-bomb". In Marshall Islands, fallout (1311, 132I, 133I and 135I) resulted in the development of thyroid abnormalities, malignant disease, benign adenomatous nodule and atrophy of the gland with hypothyroidism",") and in Utah and Nevada, where there was exposure to fall out radiation in 1950, 8 and 16 per 1000 for boys and girls respectively were the ob served rates for Hoshimoto's thyroiditis13'.
Six of the 177 children exposed to a cal culated dose of 100 rad or more in Utah and Arizona showed thyroid abnormalities") In the examination, statistical significance did not confirm a relationship between incidence and/or age ATB and radiation doses. Only the results of sex ratio and the weight of thyroid gland showed reversed ratio and the smallest average weight in the high dose group (100+rad).
The average weights ranged from 15.5 to 30.0 gm., in our material, as shown in Table 5 that weighs somewhat light in comparison with the weight of 24 to 225 gm in Hashimoto's thyroiditis by Hazard's report").
In general, the weight of the thyroid gland in those patients without thyroid disease over sixty years old in the Foundation was 14.9±0.6 grams in males and 14.5±1.0 grams in fe males.
In Hiroshima and Nagasaki, the retardation of growth was found only in persons who were exposed to high doses (100+rad) and who were females aged 6 to 11 years old ATB21> and in Marshall island there has been retardation of growth in boys exposed at less than 5 years of age also"). The examined patients were gene rally over 20 years old ATB, so that analysis of the average weight was not com plicated by age adjustment.
Further study is, however, needed to determine whether radiation affects the weight of the thyroid gland. No evidence had been found that would indicate histologic features that were specific to radiation exposure.
Woolner et al. found an associated carcinoma in 18 of E05 cases of thyroiditis (about 3%)22) and Skillern reviewed the occurrence of 3 to 12 percent of malignant neoplasms in the patients with Hashimoto's thyroiditis2". However, only 2 cases (about 1.3%) of thyroid carcinoma in cases of Hashimoto's thyroiditis were noted in this study so that prolonged hypothyroidism probably is not an important influence in the genesis of thyroid carcinoma, even though it is now widely held that the incidence of thyroid carcinoma is of the same order as that for leukemia in A-bomb survivors.
The role of the thyroid dysfunction or hypothyroidism in breast cancer has been debated and several studies suggested that patients with Hashimoto's thyroiditis were of high risk population for breast cancer","'.
The authors were most interested that prolactin exerted a greater mammotropic effect in the absence of thyroid hormones"' . How ever, the complication in the patients with Hashimoto's thyroiditis in this study revealed that statistical significance was not recognized in accompanied breast cancer but in accompanied ovarian cancer. Prevalence of total cancer and total cancer was much lower in the patients with Hashimoto's thyroiditis than in all autopsy cases (P> .05). Although a hormonal carcinogenesis in ovarian cancer is still obscure , the authors must give thought to the report that the endocrine abnormality associating with ovarian tumrigenesis seems not so much one of level but of either continuity of end organ exposure or the balance of pituitary hormone"'.
In general, overlapping diseases with Hashimoto's thyroiditis were listed as rheumatoid arthritis, systemic lupus erythe matosus, Sjogren's syndrome and myasthenia gravis. The present study provided statistical high evidence of an association between rheumatic fever and rheumatoid arthritis and Hashimoto's thyroiditis.
Several studies report that there exists a degree of serological overlap (thyroid complement fixating antibodies, nuclear complement fixation, fluorescent test for antinuclear factors , rheumatoid factor) greater between these diseases than might be expected to occur by chance from control studies","' . Although the pathological and serological overlap between the "autoimmune disease" is of particular relevance to the understanding of the fundamental phenomena, their role in the pathogenesis of these disorders is far from clear . The present study sug gested that no late effect of atomic bomb exists in the incidence of complication in patients with Hashimoto's thyroiditis.
